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Abstract 

Background: Maintenance of communication is important for people with dementia living in long-term care. The 
purpose of this study was to assess the feasibility of using "Giraff", a telepresence robot to enhance engagement 
between family and a person with dementia living in long-term care. 

Methods: A mixed-methods approach involving semi-structured interviews, call records and video observational 
data was used. Five people with dementia and their family member participated in a discussion via the Giraff robot 
for a minimum of six times over a six-week period. A feasibility framework was used to assess feasibility and 
included video analysis of emotional response and engagement. 

Results: Twenty-six calls with an average duration of 23 mins took place. Residents showed a general state of 
positive emotions across the calls with a high level of engagement and a minimal level of negative emotions. 
Participants enjoyed the experience and families reported that the Giraff robot offered the opportunity to reduce 
social isolation. A number of software and hardware challenges were encountered. 

Conclusions: Participants perceived this novel approach to engage families and people with dementia as a feasible 
option. Participants were observed and also reported to enjoy the experience. The technical challenges identified 
have been improved in a newer version of the robot. Future research should include a feasibility trial of longer 
duration, with a larger sample and a cost analysis. 
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Background 

One of the most important aspects of dementia care is 
the maintenance of communication between people with 
dementia, family and staff so that care provision can be 
appropriately individualised [1]. The loss of in-depth 
communication, as well as social conversations, can re- 
sult in the person with dementia feeling socially isolated 
and without the opportunity to express their needs [2]. 
Communication is further challenged by the disease 
state; people in the advanced stages of dementia lose the 
ability to express emotions verbally. Recent research 
however, has shown that analyses of non-verbal behav- 
iours are an important means to assess emotional states 
in people with dementia and can help staff and family to 
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individualise attention in order to encourage positive 
emotional states [3]. 

When the person enters long-term care, communication 
opportunities with family can also be further reduced. This 
is particularly the case in situations: where work pressures 
challenge family; the distance to the long-term care facility 
may inhibit opportunity to spend time with their family 
member; and, family may feel they have a limited role in 
the provision of care [4,5]. Opportunities to connect fam- 
ilies and people with dementia living in long-term care may 
now be made possible through new technologies such as 
telepresence robots. The aim of this study was to assess the 
feasibility of using such technology to enhance engagement 
between the person with dementia living in long-term care 
and their family. 

Telepresence robots 

Telepresence robots were first described in the literature 
as a human-machine interface. Telepresence robots do 
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not possess autonomous behaviours and therefore they 
require a remote user to operate them. Through the 
telepresence technology, the operator can virtually see 
into another space through a two-way camera and can 
operate the robot via software on their computer. The 
operator can therefore feel they are physically present at 
the location of the robot no matter where the robot is 
located [6]. Recent advances in information and commu- 
nication technologies have facilitated the development of 
telepresence robots for consultations in healthcare and 
teaching settings [7,8]. However, given the newness of 
this technology, there are few noteworthy research pa- 
pers available and discussions on the use of such tech- 
nologies with older people have only recently surfaced. 

The concept of a telepresence robot for in-home care 
for older people first appeared in the literature in 2007. 
Independently a group from Canada examined the re- 
quirements for an in-home telepresence robot through 
focus group discussion with six older people and six 
healthcare professionals. This qualitative research identi- 
fied potential applications of opportunities where older 
people might use such a robot, such as to connect with 
staff and family [9]. A team from Taiwan developed a 
prototype telepresence robot named "TRIG" (Telepres- 
ence Robot for Interpersonal Communication) to allow 
older people to remain at home while family and 
caregivers communicate with and monitor their older 
family members' safety and health. "TRIG" was tested 
in a laboratory environment [10]. According to the re- 
searchers, "TRIG" enabled an older person to recognise 
the telepresence robot as a representation of the oper- 
ator, for example family, and this is thought to lead to 
effective communication. 

Further developments have been advanced in the area 
of health consultation. The Physician-Robot is a 5-foot- 
tall telepresence robot equipped with a real-time video 
display on its flat-screen head. This robot is designed to 
facilitate easier and more frequent interactions between 
physicians and their hospitalised patients. Ellison and 
colleagues [11] tested the effectiveness of the Physician- 
Robot with patients who required postoperative care. 
Patients, who were offered robotic tele-visit bedside 
rounds, reported substantial improvements in quality 
of care when compared with patients who received a 
standard once daily bedside round with the physician. 
Enhancements were observed in ratings of examination 
thoroughness, quality of discussions about medical infor- 
mation, postoperative care coordination, and satisfaction 
with physician availability. Similar results were also re- 
ported in another study, where 80 per cent of study par- 
ticipants indicated marked improvements in physician 
availability and interaction quality. 

A telepresence robot designed specifically for older and 
disabled people includes the Giraff (Giraff Technologies 



AB) [12] and VGo (VGo Communications Inc.) [13]. VGo 
was originally designed for communication in business but 
VGO is now being used in hospital and assisted living com- 
munities. Both Giraff and VGo are also being tested in 
long-term care by the authors of this paper. Long-term care 
refers to facilities such as nursing homes that provide 
healthcare to people who are unable to manage in the 
community. 

The most recent and advanced feasibility investigation 
of telepresence robots is taking place in a European pro- 
ject called ExGITE (Enabling Social Interaction Through 
Embodiment) [14]. The Giraff robot is being tested by 
the ExGITE team [15]. Giraff is a remotely controlled, mo- 
bile, human-height, telepresence robot. The researchers 
aim to develop and refine a prototype of Giraff through the 
involvement of end users and to explore the use of it for 
addressing social isolation and loneliness. The program also 
seeks to examine the interaction between the users (e.g. 
users, family, physician, and relevant organisation) and the 
telepresence system [15]. 

Giraff is currently manufactured in Europe and is 
equipped with a videoconferencing system that includes 
a video camera, LCD screen, speaker and microphone. 
Giraff is battery powered with a charge lasting approxi- 
mately one hour. A docking station charges the battery 
in around two hours. A standard computer with Giraff 
software allows the user to move Giraff by holding down 
the left button on a standard computer mouse while 
pointing to a place within the environment. This action 
will enable Giraff to move to the place indicated on the 
user's computer screen. Giraff is intended to move for- 
ward but can turn in a circle as well as move backwards 
if it becomes stuck, for example, on a rug. The base of 
Giraff moves using a differential drive system. Giraff 
weighs 14 kg, enabling it to be easily transported as well 
as carried up stairs using an inbuilt carrying handle. It 
cannot however, climb stairs or inclines. The large video 
screen allows the user's face to be near life size and the 
head can be tilted and moved sideways to simulate eye 
contact, as well as to control the field of view. During 
the testing of Giraff end users reported concerns in rela- 
tion to privacy, which resulted in the development of a 
database to manage who has access to Giraff and a call 
button so that the user can respond or cancel calls. 
Giraff cannot directly connect to a cellular network to 
provide Internet access and relies on a USB wireless 
adapter (dongle) that is connected to one of Giraff's ex- 
terior USB ports. This allows Giraff to connect to any 
available wireless network that provides Internet access 
and to establish calls. For the current project we added 
an external modem to Giraff to receive the cellular net- 
work from the telecommunication provider and the mo- 
dem's inbuilt router created and transmitted a secured 
wireless network for Giraff to connect to the Internet. 
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In the ExCITE project, further research proposed by 
European researchers Tiberio et al. [16] plans to com- 
pare the implication of Giraff between a treatment group 
of five older people with Mild Cognitive Impairment and 
a control group of five hospitalised older people without 
MCI. Over three phases, the researchers will introduce 
participants to Giraff, demonstrate its functions, and facili- 
tate basic communications between participants and re- 
searchers. Participant perceptions of social engagement, 
perceived utility and privacy will be assessed in an interview 
at the end of the project [16]. Physiological markers of 
stress and measures of anxiety will also be collected. While 
Tiberio and colleague's [16] research will provide an 
important insight into the use of telepresence robots 
for older people, the study lacks practical applicability 
as communication will be with a researcher situated in 
another room rather than a genuinely remote family 
member or loved one. 

The current project described in this paper used the 
Giraff telepresence robot to connect a family member 
and a person with dementia as a means of enhancing 
communication between these two parties. Using this 
videoconferencing, 'skype-onwheels' like system, families 
can 'virtually' visit people with dementia - engaging in 
two-way conversations, with their face appearing on Gir- 
aff's 'life size' video screen for the person with dementia 
and allowing the family to view the person and their sur- 
roundings. Using such technology the family member 
can, from anywhere in the world, use their computer to 
virtually drive Giraff to the resident as well as anywhere 
within the long-term facility that offers a flat surface. 
There are many potential situations in which telepres- 
ence robots could be used to support older people and 
promote social interaction. However, the newness of this 
technology means there are limited studies that have 
tested the feasibility and the effectiveness of this particu- 
lar technology in an older population and in particular 
with people with dementia living in a nursing home en- 
vironment. This current project will add to information 
gathered in the ExCITE project as this project was 
conducted outside of Europe. 

This study aimed to explore the use of a Giraff tele- 
presence robot as a means of positively influencing com- 
munication and relationships between residents with 
dementia living in a long-term care facility and their 
family, and to examine the feasibility (according to the 
Bowen Feasibility Framework [17] as outlined p. 9) of 
implementing a Giraff robot in a long-term care facility 
with older people with cognitive impairment. A feasibil- 
ity study is an analysis of the viability of an idea, and in 
this case whether to use Giraff in a long-term care 
facility. As there is limited research in the use of tele- 
presence robots it is important that small-scale projects 
such as this are made available so that researchers and 



clinicians are able to consider the use and further trial of 
this type of technology as well as the potential factors 
involved in the trial of telepresence robots in such 
settings. 

Methods 

Design 

A mixed-methods approach involving semi-structured 
interviews and observational data was used to assess the 
feasibility of using Giraff to connect the person with de- 
mentia with their family member. Analyses of both ver- 
bal and non-verbal behaviour aimed to assess emotional 
states and engagement of the person with dementia. 
Ethics approval to conduct the trial was received from 
Griffith University's Human Research Ethics Committee 
(NRS/39/12/HREC) and the long-term care facility for- 
mally endorsed the research. All participants were pro- 
vided with written informed consent materials and the 
opportunity to discuss the research, and to ask ques- 
tions. Consent or assent for participation was received 
from both the person with dementia and their family or 
guardian. 

Participants 

Participants were recruited by a representative from one 
long-term care facility owned and operated by a large 
not-for-profit provider in Queensland, Australia, that 
has close research connections with the authors and is 
situated in an area covered by adequate internet recep- 
tion and Internet access speed. The care manager intro- 
duced the researchers to potential participants and they 
discussed the research requirements, obtained consent, 
and arranged the practice and trial calls. The partici- 
pants were five dyads. Each dyad consisted of a resident 
from a long-term care facility with mild to moderate 
stage dementia who were considered by staff to be cap- 
able of verbal conversation and comprehension (i.e. they 
had no significant hearing loss and in spite of cognitive 
impairment they were thought to be capable of engage- 
ment), and a family member (six family members in 
total as two family members wanted to be involved for 
one of the residents). In addition seven staff members 
at the long-term care facility who had been involved or 
observed the telepresence interaction were asked to 
participate. 

Intervention 

Families were provided with the Giraff dedicated com- 
munication software, a procedure manual and training 
in how to download the communication software onto 
their computer, connect to Giraff and 'drive' Giraff. 
Family members underwent a practice call with a re- 
search team member (BS) to ensure they were able to 
connect to Giraff from their computers, adjust the field 
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settings, and move Giraff around. The Giraff was then 
relocated to the long-term care facility for the duration 
of the study. All calls were made from the family mem- 
ber's home and received in the long-term care facility, 
either in the residents' rooms, a quiet common area, or 
a quiet closed-off room, depending on the quality of the 
Internet reception available. All calls were made over a 
four-month period in 2012-2013. Each resident-family 
dyad participated in the trial over a six- to eight-week 
period with the aim of conducting six calls per dyad. 
Due to technical difficulties, timing issues, and inclem- 
ent weather (e.g., flash flooding), it was not possible for 
some resident-family dyads to conduct all six calls, how- 
ever, all successful calls they made were included in the 
analysis. Families were advised to conduct the call for 
between 15-60 minutes, with actual timing dependent 
on the individual situations. To assist with analysis the 
duration of each call was standardised into five segments 
(each reflecting a given 20 per cent of the call) from the 
start of an established call to the end. 

It was initially intended that the long-term care 
facility staff would be responsible for setting up Giraff 
and troubleshooting potential problems. However, at 
the beginning of the trial, it became apparent that 
troubleshooting the technical difficulties required a 
greater in-depth knowledge of Giraff than facility staff 
possessed. Additionally, some of the difficulties took 
considerable time to address and it was not feasible for 
staff to spend time addressing these problems in 
addition to their normal duties. For these reasons, the 
research team took responsibility for setting up the 
Giraff and dealing with any technical difficulties. 

Data collection 

Referring to Table 1, three sources of data were utilised 
to provide triangulated information to add strength and 
credibility to the findings [18]. Table 1, adapted from the 
Bowen Feasibility Framework, describes the five key 



areas of focus that the researchers took to address the 
research questions and to assess the outcomes of interest 
[17]. The research focused on six areas in the Bowen 
Framework: acceptability, implementation, practicality, 
integration, efficacy and adaptation. As the research was 
a short pilot project it did not consider demand for 
Giraff, nor did the team consider expansion as this area 
aims to consider an already successful intervention (see 
Table 1). 

Video recordings 

Video recordings of the residents were recorded through 
the Giraff camera. Due to problems with the call connec- 
tion and recording software, one resident-family dyad did 
not have any useable video recordings. All other dyads 
videos were used in the analysis. 

Semi-structured interviews 

The overall aim of the staff and family member inter- 
views was to gauge their perceptions of the feasibility of 
Giraff within a long-term care facility. Interviews were 
semi-structured and guided by an interview prompt 
sheet. Interview questions included "What were your 
perceptions of Giraff pre and post the research?"; 
"What helped or didn't help you to communicate 
through Giraff?"; "Did you experience any challenges 
when using Giraff?"; "What do you perceive are the ad- 
vantages and disadvantages of using Giraff in long- 
term care?"; "What impact did Giraff have on resident/ 
family member?". Interviews were conducted at the fa- 
cility in a private room or on the phone (for interstate 
and overseas family), and they ranged from 15 to 30 
minutes in length. All interviews were digitally re- 
corded and transcribed prior to analysis. 

Research team observations and notes 

The type and frequency of technical difficulties encoun- 
tered were recorded, as well as the steps taken to 



Table 1 Key areas of focus, outcomes of interest and data sources 



Area of focus Description Study questions Outcomes of interest Data sources 



Acceptability & 
ntegration 


How the participants and the staff 
and family react to using Giraff 


To what extent is the Giraff suitable to 
implement in a long-term care facility? 


Perceived acceptability 


nterviews with 
Family (n = 6) & 
staff (n = 7) 


mplementation 
& Practicality 


The likelihood the Giraff can be 
implemented as planned and delivered 
when resources, time and commitment 
are constrained 


To what extent can the Giraff 
be successfully implemented 
with participants? 


Degree of errors, 
resourcing, factors 
influencing implementation 
(e.g. staff time) 


Trial data log 

and Researcher log 


Efficacy 


The reactions of participants to 
using Giraff 


To what extent does Giraff show 
promise of encouraging engagement 
and positive mood change in people 
with dementia? 


Evidence of trends in 
predicted direction of 
mood change 


Video observations 


Adaptation 


Is there a need to change or adapt 
Giraff for the environment? 


To what extent can Giraff be used 
in its current state? 


Degree of errors 


Trial data log and 
research team 
reflections 
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address them. Any other issues or observations that may 
have impacted on the trial and therefore have bearing on 
the experiences of the resident-family dyads or staff 
members were also recorded. 

Data analysis 

The semi-structured interviews were analysed using a 
thematic analytic approach to reveal themes or issues of 
importance [19]. Analysis of the data collected through 
interviews involved reading the full interview transcript; 
performing a line-by-line analysis and comparison with 
and between transcripts; identification of similar and 
dissimilar themes; clustering of themes; re-reading the 
full transcripts and checking the credibility of themes by 
two members of the research team [19]. Video record- 
ings were analysed by two independent coders (BS, CJ) 
using the Noldus ObserverXT 11.5 program [20], which 
allows users to code observational data in millisecond 
intervals. 

Analyses were only conducted on video recordings of 
successful call connections. A coding protocol (discussed 
below) was developed to facilitate the identification of 
facial emotional responses, verbal engagement, visual 
alertness, and the use of visual cues (e.g. photographs 
and the long-term care environment) during communi- 
cation. The two coders viewed the recordings of each 
resident's first call session to gain a comprehensive 
overview of the resident's typical verbal and non-verbal 
behaviours and emotional expressions. The overview 
served as a calibration for the coding to enhance reliabil- 
ity and validity of the analyses. Inter-rater reliability of 
the video analyses was exceptionally high (94%) when 
comparing both the frequency and the sequence of be- 
haviours coded within a one-second-tolerance interval. 
Furthermore, the optimal intra-rater reliability of 95 per 
cent was also obtained across all of the dependent mea- 
sures. The researchers were mindful that visual expres- 
sion is just one part of the human picture and therefore 
the coders' observations were interpreted in the context 
of the interviews and coding data log. 

Facial emotional responses 

The protocol for the coding of facial emotional responses 
was based on the 'Observed Emotion Rating Scale' (OERS; 
[21]). The OERS was developed to assess affective states 
(positive and negative emotion) in older people with 
Alzheimer's disease. As per the OERS, residents' emotional 
responses were categorised as pleasure, anger, anxiety or 
fear, and sadness, and coded according to frequency. The 
occurrence of an emotion was coded only if a resident ex- 
hibited a unique emotional expression within a given five 
second timeframe. If the same emotion re-occurred in the 
same five-second timeframe, it was disregarded and only 
one instance was coded. However, two or more occurrences 



were coded if the same emotion persisted for longer than 
five seconds. Each emotion could therefore be coded to a 
maximum of twelve occurrences in every minute of the 
conversation. As previously indicated, to standardise the 
duration of the calls, each call was proportioned into five 
segments, where each segment represent a given 20% of 
the call's duration. The occurrence of emotional responses 
in each segment was then averaged across all residents' 
calls. 

Engagement 

The duration of residents' engagement was measured by 
their visual alertness and verbal engagement. Alertness 
and attention are indicators of non-verbal engagement 
for people with dementia [22]. Visual alertness was oper- 
ationalised as the duration for which the resident visu- 
ally appeared to be alert. Residents were coded as being 
alert when they appeared to the video analysts to be 
interested in the conversation, for example they were 
viewed as watching and interacting with the Giraff 
screen, and maintaining eye contact with the family 
member on Giraff Residents were coded as being not 
alert when they appeared to be disinterested, such as not 
watching the Giraff screen and avoiding eye contact with 
the family member. Eye contacts were manually coded 
and the high inter-rater reliability shows that the coding 
was consistent. In addition, the duration of residents' 
verbal engagement was also measured. Residents were 
coded as being verbally engaged when they were partici- 
pating in and maintaining conversation by verbally 
responding to, or initiating, statements or questions 
[23]. Conversely, residents were coded as being verbally 
unengaged when they were not responding or participat- 
ing in the conversation. Overall, a resident was classified 
as engaged if they appeared to be both visually alert and 
verbally engaged. To provide a conservative analysis, the 
occurrence of only one of the two behaviours was coded 
as unengaged as in the absence of visual alertness and 
verbal engagement the person can be considered to be 
disinterested in the conversation. 

Visual cues 

Giraff allows moveable telepresence interaction and as 
such participants can show each other items of interest 
such as objects in their room, the facility garden, or 
introduce them to staff. To help our understanding of 
the benefits of Giraff we coded each unique instance 
where the resident or their family used the video screen 
to encourage, interact in, and maintain a conversation 
by incorporating visual stimuli. 

Results 

A total of five residents, six family and seven staff partic- 
ipants served as the main identifiers of feasibility. The 
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family and staff participated in semi-structured interviews 
and the five residents participated in video recordings of 
their conversations. The demographic characteristics of 
these groups are displayed in Table 2. The majority of 
residents were female and in the early to mid-stage of de- 
mentia. Family members were predominately daughters 
and 50 per cent of them lived more than five hours driving 
time from the facility. 

Indicators of feasibility 
Acceptability and implementation 

Interviews: Family and staff identified a number of ad- 
vantages and disadvantages of the Giraff. The main ad- 
vantage cited was the ability of the Giraff to reduce 
social isolation and increase connection by enabling 
residents and families to "visit" each other. This was of 
particular importance for participants who lived some 
distance away or may not have seen each other for quite 
some time. Families spoke to staff about their positive 
experiences of using Giraff and as a result staff remarked 
favourably on how families viewed Giraff: "as far as 



them being able to look at family members that maybe 
they haven't seen for years, and actually speak to them, I 
mean that was just incredible" [S5]. Being able to see the 
family members' face was also noted as an important as- 
pect of maintaining residents' connections with family 
members. One family member said her mother fre- 
quently forgot who she was talking to when they spoke 
on the telephone and often held the mouthpiece away 
from her mouth or upside down, making it difficult to 
conduct a conversation. The family member said, "/ was 
actually quite amazed at how relaxed... her mother was, 
it was just like a face-to-face." [F5b]. As one staff mem- 
ber noted, "the phone it is just a voice, Giraff is a face 
and a voice and it's more real" [S5]. Similarly, commu- 
nication was enhanced for one family member who 
said "face-to-face conversations ... are a lot easier than 
on the phone so this was a happy medium between the 
two" [F3]. 

Benefits for family members included the enjoyment 
they got out of the experience of connecting with their 
relative and the reassurance it gave them to be able to 



Table 2 Demographics and characteristics of participants 



ID code 



Sex 



Age (Years) 



Time in facility (Years) 



Staff position 



Dyads 



Dyad 1 



Dyad 2 



Dyad 3 



Dyad 4 



Dyad 5 



Staff 



Resident 
Family 

Resident 
Family 

Resident 
Family 

Resident 
Family 

Resident 

Family 

Family 

Staff 1 
Staff 2 
Staffs 
Staff 4 
Staffs 
Staff 6 
Staff 7 



R1 
Fl 

R2 
F2 

R3 
F3 

R4 
F4 

R5 

F5(a) 
F5(b) 

51 
52 
53 
54 
55 
56 
S7 



F 
F 

F 
F 

M 
F 

F 
M 

F 

F 
M 

F 
F 
F 
F 
F 
F 
F 



84 
55 

79 
56 

89 
43 

84 
53 

89 
57 
62 

54 
41 
50 

60 
52 

30 



Lifestyle manager 
Personal Care Worker 

Care Manager 
Personal Care Worker 

Enrolled Nurse 
Diversional Therapist 
Endorsed Enrolled Nurse 
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see their relative was doing well and was in clean sur- 
roundings. They also found it convenient not to have to 
drive for long distances for a short face-to-face visit as 
often as they would have done if they were not partici- 
pating in the trial. One family member who was babysit- 
ting her young grandchildren (the resident's great- 
grandchildren) brought them into the conversation for a 
brief period and another family showed the resident 
their pet dog. In both these instances, conversation was 
facilitated in a way that would not have been possible 
without the video element of Giraff. 

Benefits expressed by staff members primarily related 
to the enjoyment they saw residents experiencing, "/ love 
my job and anything that makes my residents feel better 
makes me feel better" [S5]. There were no major disad- 
vantages identified by staff or family members, however 
some minor issues included a blurred image on the fam- 
ily member's screen due to the low quality of Giraff 's in- 
built camera, some difficulty at times with the audio 
volume, and the potential for family members to witness 
residents' disruptive behaviours, although the staff also 
noted that they would likely be aware of these already 
and relatives did not report negatively on this. Overall, 
all participants wholeheartedly agreed that Giraff was a 
worthwhile endeavour and a "wonderful opportunity" 
[F3] for all involved. 

Both staff and family members identified a number of 
additional uses for Giraff. One family member who lived 
internationally commented that it would be worthwhile 
having conversations via Giraff with staff members who 
provide regular care for their relative. This allows the 
family member to get more of an understanding about 
how the resident is doing. Additionally, staff highlighted 
the possibility of conducting tele-health consultations 
via Giraff. 

The primary concern at the beginning of the trial was 
for how residents would react to the new technology 
and whether they would be confused or frightened by it. 



Both staff and family members highlighted this as an im- 
portant concern, however all participants were pleasantly 
surprised at how well residents responded. None of the 
residents reacted adversely. Staff also indicated that fear 
of technology appeared to be reduced in residents not 
participating in the trial through observation of other 
residents using Giraff. 

Implementation and practicality 

Trial Call Log: Descriptive results for the trial calls for 
each of the resident-family dyads are displayed below in 
Table 3. Across the trial, 34 calls were scheduled, 29 
scheduled calls were attempted, and 26 calls took place. 
Of these 26 calls, seventeen resulted in useable record- 
ings for analysis. Data was considered to be unusable 
when there were several disconnections in the call or 
where a video recording did not record via the external 
camera. The shortest call lasted for approximately four 
minutes, whereas the longest call lasted approximately 
53 minutes. The average call duration across the trial 
was 23 minutes {SD = 13.23). 

The number of attempted calls with technical difficul- 
ties is also displayed in Table 3. Calls with connection 
problems included calls where there was an Internet 
reception problem. Calls with dropouts included calls 
where the connection dropped out during the call. Calls 
with hardware problems included those where there 
were issues with the Giraff program, recording software, 
Giraff computer, or the family member's computer and/ 
or modem. 

The major issue faced by the research team related to 
Internet connection. The University owned Giraff and 
the long-term care facility management were unable to 
provide wireless Internet access due to privacy and se- 
curity concerns. Therefore this resulted in connection 
problems being related to the environment rather than 
Giraff. Throughout our trial, Giraff relied on the 
strength of the mobile broadband reception to connect 



Table 3 Success, duration and problems associated with calls for the five resident-family dyads 




Scheduled 


Attempted 


Successful 


Duration of successful calls 


Calls with 


Connection 


Drop- 


Hardware 




calls (N) 


calls (N) 


calls' (N) 


(IVlinutes) (M (SD)) 


useable videos (N) 


problems (N) 


outs (N) 


problems (N) 


Dyad 

1 


5 


5 


5 


33.81 (27.53) 


2 


1 


1 


0 


Dyad 
2 


6 


4 


3 


10 (7.07) ^ 


0 


1 


2 


2 


Dyad 
3 


8 


7 


6 


26.61 (10.71) 


5 


2 


2 


2 


Dyad 
4 


6 


5 


6 


12.10 (6.91) 


6 


2 


3 


1 


Dyad 
5 


9 


7 


6 


29.90 (6.88) 


4 


5 


2 


5 



Notes: ^Successful calls defined as those where the resident and fannily spoke via Giraff. ^Due to no usable recording for Dyad 2, estimated durations of two 
successful calls were obtained from research team notes. 
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via an external modem attached to Giraff. Unfortu- 
nately the environment did not have a strong Internet 
signal and this was challenged further as the geograph- 
ical layout of the facility buildings was not conducive 
to a strong Internet signal in most areas of the facility. 
This issue was resolved by trial and error, moving 
Giraff to various locations in the facility until a loca- 
tion was found that worked well. The poor Internet 
connectivity however, limited the extent to which fam- 
ily members could utilise the robot's mobility feature. 

A number of hardware problems were also experi- 
enced. These included overheating of the hardware due 
to the research team's inclusion of extra memory, an ex- 
ternal camera, and modem; recording file corruptions; 
and program errors that required Giraff to be restarted. 
Family members, however, did not identify these as 
major problems as they understood the trial nature of 
the project and had expected some technical problems. 
In the event of problems, the research team engaged the 
resident in conversation while Giraff was restarted. 

Availability of staff to manage Giraff calls in this situ- 
ation was not feasible given the technical difficulties with 
the external modem connectivity. All staff members, 
however, believed that with adequate training, schedul- 
ing, and assistance from volunteers, implementing Giraff 
in a long-term care facility would be feasible in the 
future. 

Efficacy 

Because the duration of each call session was different, it 
is not appropriate to report the average frequency of the 
emotional responses. Furthermore, residents' emotional 
responses were largely dependent on the nature and 
content of the conversation. Therefore, a trend diagram 
was created to depict the frequency of positive and nega- 
tive emotions across the call sessions for all residents 



(see Figure 1). The duration of each call was standar- 
dised into five segments (each reflecting a given 20 per 
cent of the call) from the start of an established call to 
the end. 'Positive emotions' reflect the occurrence of 
pleasure, while 'negative emotions' reflect the occurrence 
of anger, anxiety or fear, and sadness. As depicted in the 
trend diagram, the residents showed a general state of 
positive emotions and minimal negative emotions during 
the call. 

Residents tended to exhibit the greatest positive emo- 
tions at the beginning of the call when they first saw 
their family member on Giraff's screen. Positive emo- 
tions tended to taper off in the middle of the call, but 
residents were engaged in the conversation, and showed 
instances of pleasure consistent with the nature and 
content of the conversation. A slight increase in positive 
emotions was also observed near the end of the call 
when family members made arrangements for the next 
call. Most residents waved good-bye to their family 
member and one resident (Dyad 3) blew kisses to his 
daughter at the end of each call. Overall, the residents 
appeared to enjoy the conversation and the interaction 
with their family members. 

Residents were also coded to have a high level of en- 
gagement (i.e., visually alert and verbally engaged) dur- 
ing the calls (see Table 4). Residents showed consistent 
average engagement for 93 per cent (SD = 15%) of the 
call duration. Resident 3 (R3), however, showed low 
levels of engagement in Call 2 and Call 3. This appeared 
to be related to his advanced state of dementia, his 
spouse being present with him at the facility during 
the calls, and the spouse leading the conversation with 
the daughter (who was calling via Giraff). In this case, 
the conversation was taking place between the daughter 
and spouse, rather than engaging Resident 3. With the 
exception of these calls, all dyads were noted to have 




-Pleasure 



-Negative emotions 



Ringing Beginning 20-40% Middle 60-80% End 

(0-20%) (40-60%) (80-100%) 

Standardised duration of calls 
Figure 1 A trend diagram of positive (I.e., pleasure) and negative facial emotional responses exhibited by the residents. 
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Table 4 Engagement (proportion of call) and visual cues 
(number of unique instances) exhibited by residents 

Call 1 Call 2 Call 3 Call 4 Call 5 Call 6 

Dyad 1 

Engagement (%) 98 100 - 

Visual Cues (n) 5 9 - - - - 

Dyad 3 

Engagement (%) 100 41 73 92 100 
Visual Cues (n) 11 17.5 11.5 2 7 
Dyad 4 

Engagement (%) 100 100 100 100 90 100 
Visual Cues (n) 1 1 9 4 3 0 0 

Dyad 5 

Engagement (%) 92 97 99 99 - 
Visual Cues (n) 10 9 8.5 5 
Note: - indicates that there was no usable recording for the analysis. 

actively participated, encouraged, and maintained con- 
versations with each other and used Giraff's video cap- 
abiUty to enhance the conversation with references to 
the environment and other visual stimuli. For example, 
in one of the call sessions, a family member (Dyad 3) 
virtually drove Giraff around to examine the resident's 
living environment. The drive-around allowed the family 
member to experience and talk about the room fittings. 
This demonstration also encouraged the resident (R3) to 
laugh and question the family member about the mobil- 
ity of Giraff. On average, dyads used the opportunity for 
visual cues 7.26 times {SD = 4.59) in each call session to 
engage with the family member. 

Discussion 

The aim of this study was to determine the feasibility of 
using Giraff to connect and engage people with demen- 
tia living in long-term care with their family. Using an 
adaptation of the Bowen Feasibility Framework [17], 
findings from this study showed that Giraff was accept- 
able; was feasible to be implemented within the long- 
term care facility, although there were several technical 
issues that impacted on its implementation; and showed 
trends in efficacy. For families and the person with de- 
mentia, being able to see each other via Giraff's large 
video screen appeared to enhance communication by in- 
creasing the naturalness of, and resident engagement in, 
the conversation. During the calls the researchers noted 
that engagement in the conversation was seen to be 
enhanced when residents and family members were able 
to comment on what they could see or show each 
other via the robot's video screen. Such items provided 
reminiscence opportunities and therefore conversation 
points for the resident and family. The ability to move 
Giraff around the resident's room as well as the facility 



enabled families to observe their relative's environment 
and if desired, to follow the resident around the facility 
so they could point out objects that they found to be of 
interest. 

The impact of Giraff on residents and their families 
was very positive. At the beginning of the trial, family 
members were very excited about the opportunity it 
afforded to see their relatives. Family members also re- 
ported feeling reassured knowing their relative could 
participate in the calls sitting in the comfort of their 
own room or in the lounge, rather than at a computer 
desk that might occur with Skype or a similar program. 

At a cost of around $10,000 (US) per robot there is a 
need to also consider the cost effectiveness of Giraff. 
Prior to the trial the research team were asked why we 
were testing an expensive robot to engage people with 
dementia with family rather than using iPad and Skype 
software to complete the connection. An advantage that 
Giraff has over Skype or an iPad is that it is the family 
who has control in terms of connecting to their relative, 
virtually driving Giraff and positioning the video camera 
so that both the family and resident can see each other 
as well as observe items of discussion within the envir- 
onment. This in effect takes the stress off the person 
with dementia in needing to recall or learn a new skill 
such as using an iPad or Sykpe and ensures that the 
video camera can be positioned appropriately to enhance 
communication. This was supported by two of the fam- 
ily members who discussed with the team their previous 
experience of trying to use an iPad to talk with their 
family member. They acknowledged that Giraff was 
much easier than using an iPad as their experience had 
demonstrated the inability of the person with dementia 
to be able to hold or adjust the iPad so that the iPad 
camera could identify the family member. An additional 
benefit, highlighted as an issue for one resident, was that 
Giraff could not be 'misplaced' by the resident after a 
call, as was often the case with the telephone (and pos- 
sibly an iPad if being used for Skype calls). Future re- 
search will help to unravel such problems in a future 
study that will compare iPad and different types of 
telepresence robots. 

During the research and as a means to maintain privacy, 
Giraff was only used at times prearranged with the resident, 
family and staff. Outside of these times Giraff was turned 
off and was only accessible when switched on by the team 
and by the family member given access to the software. 
The resident also had the opportunity to terminate the call 
at anytime by using a large red stop button positioned on 
Giraff. Privacy needs to be carefully considered when set- 
ting up telepresence robots within the care environment. 

Prior to the research, the team and others were unsure 
of how a person with dementia would react to the large 
blue coloured robot. It was interesting to note that 
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participants did not display concern about Giraff, and 
other residents were inquisitive about Giraff, often 
spending time during the 'test runs' observing Giraff and 
the family conversations. 

The research team reported the technical challenges 
experienced to the developer of Giraff. The recently 
released next generation Giraff has been further devel- 
oped to overcome these technical challenges. Connectiv- 
ity however, will continue to be a challenge in situations 
where broadband access is limited. The long-term care 
site chosen to conduct this trial was in an area described 
as having adequate internet reception and Internet ac- 
cess speed, however, the site was challenged by connect- 
ivity access, even to the point where staff were unable to 
use mobile telephones in many parts of the building. 
This access problem could have been reduced if the 
long-term care setting had allowed access to the facility 
Wi-Fi rather than the team needing to rely on mobile 
broadband access. In the future researchers may need to 
resolve the facility's privacy and security concerns to en- 
able access to the long-term care facility's Internet 
access, and long-term care settings may need to upgrade 
their Internet access if they decide to purchase a tele- 
presence robot. 

Although we explored the use of the telepresence 
robot with family and the person with dementia, the 
project raises a number of other potential opportunities 
where Giraff could assist. In particular, and as indicated 
by family, Giraff could be used to inform family of the 
resident's condition, to put a face to the voice of a staff 
member, and for the family member to feel more in- 
volved and connected with the facility. Other uses could 
include inter-facility communication via Giraff to enable 
residents with friends in other facilities to communicate 
with each other and to maintain social connections out- 
side of the facility. However, future studies must include 
a cost analysis of Giraff to enable long-term care facil- 
ities the opportunity to weigh up the benefits of Giraff 
with the human and physical costs both for the initial 
purchase and maintenance. 

The mixed method approach and feasibility framework 
allowed opportunities to collect various data formats 
and to review these using different methods. People with 
dementia, in particular those with Alzheimer's disease, 
usually have difficulty in decoding emotions cognitively, 
such as recognising and comprehending emotions dis- 
played by others and a diminished ability to express their 
feelings verbally [24]. This can result in people with de- 
mentia expressing emotions through facial expressions 
and gestures. Therefore, recognition of facial expression 
is considered to be one of the prominent non-verbal 
means of understanding for example an expression of 
distress or pain [25]. Although facial expression has re- 
ceived a lot of interest in research with people who are 



not cognitively impaired, there has been limited research 
exploring the display of emotion (encoding) in persons 
with dementia. This current research is therefore im- 
portant in demonstrating the significance of video obser- 
vation in understanding the impact of an intervention, 
in this case, a telepresence robot. 

The small number of participants limits this study 
however the focus of the study was on feasibility rather 
than generalisability. Therefore a small purposive sample 
was appropriate to examine feasibility. 

Conclusions 

This study used a mixed method approach and a feasi- 
bility framework to examine the feasibility of an innova- 
tive telepresence robot to enhance engagement between 
family and a person with dementia living in long-term 
care. Participants perceived Giraff as a positive and 
therapeutic option to engage people with dementia with 
their family member. In spite of the technical difficulties 
families and staff saw the advantages of Giraff and 
viewed the positive reactions of the residents to their 
connection with family via Giraff. The new improved 
second generation Giraff has been developed to over- 
come the technological challenges experienced by the 
researchers. Therefore, with this in mind the findings 
support the need for a larger trial, for a longer time 
period using the second generation Giraff and the inclu- 
sion of a cost analysis. 
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